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airs
Research Questions 
My research aims at studying the eect of vulnerability to climate change as a function of expo-
sure, sensitivity, and adaptive capacity on individuals’ support to potentially costly climate change 
mitigation individual actions and public policies. I am studying whether dierentiated individual 
vulnerabilities among Nevada ranchers and farmers inuence their willingness to adopt and/or 
accept individual climate change mitigation actions and/or support climate change mitigation 
public policies. Additionally, I’m investigating the impact of distinct community vulnerabilities 
among Nevada Native American tribes on their members’ readiness to assume the cost of climate 
change mitigation. My research questions are: 
1- Does physical vulnerability to climate change (exposure) inuence acceptance to climate 
change mitigation actions and policies?
2- Does socioeconomic vulnerability to climate change (sensitivity and adaptive capacity) inu-
ence acceptance to climate change mitigation actions and policies?
3- Does vulnerability to climate change as a function of exposure, sensitivity and adaptive capac-
ity inuence acceptance to climate change mitigation actions and policies?
4- Does being members of more vulnerable communities as a function of exposure, sensitivity 
and adaptive capacity inuence individuals’ acceptance to climate change mitigation actions and 
policies?  
Hypotheses 
1- Individual physical exposure to climate change positively inuences a) individual support for 
climate change b) individual behavior to mitigate climate change.
2- Individual socioeconomic vulnerability to climate change positively inuences a) individual 
support for climate change policies, b) individual behavior to mitigate climate change.
3- Individual vulnerability to climate change as a function of physical exposure, sensitivity and 
adaptive capacity positively inuences a) individual support for climate change policies, b) indi-
vidual behavior to mitigate climate change.
4- Being members of more vulnerable communities in terms of exposure, sensitivity and adap-
tive capacity inuences a) individuals support for climate change policies, b) individual behavior 
to mitigate climate change.
 Background
 Stern (2000) provided a framework for understanding the environmentally signicant behav-
iors dened as  behaviors that have impact on the environment. He segregated the motives 
behind such behaviors into four categories: Attitudinal, contextual, personal capacity, and ha-
bitual motives. Attitudinal motives include norms, beliefs, values, ecological worldviews, and risk 
perceptions. Contextual motives include two subcategories: the interpersonal inuences and 
physical contexts. Interpersonal inuences include community expectations, governmental poli-
cies, social networks, and other legal commitments. Physical contexts include costs and benets 
of environmental behaviors, and appropriateness of existing regulations, infrastructure and tech-
nologies. Personal capacity attributes include knowledge regarding the environmental issue of 
concern, age, gender, educational level, and income. Finally, the habitual motives category in-
cludes the impact of certain behaviors on the routine of individuals.
 Within the context of climate change, the scientic community conducted numerous research 
works on investigating the eect of attitudinal motives and personal capacity attributes, on will-
ingness to adopt climate change mitigation actions or policies. These studies found that values, 
environmental worldviews and risk perceptions (temporal, spatial and intensity) inuence indi-
viduals’ willingness to assume the cost of climate change mitigation (Leiserowtiz, 2006;2005;2003; 
O’Connor, et al. 1999; Dietz, et al. 2007; O’conner, et al. 2002; Bord, et al. 1998). But, dierent stud-
ies reached dierent conclusions regarding the inuence of demographic attributes such as 
gender, age, income and race on supporting climate change mitigation policies (O’conner, et al. 
2002; O’Connor, et al. (1999); Leiserowtiz, 2006). 
 Within the interpersonal inuences subcategory, Jaeger, et al. (1993) found that those indi-
viduals who are members of social networks (networking) or part of a communities (Rules) favor-
ing environmental action have better chances in engaging in eorts that mitigate climate 
change.
 However, only few studies focused on the relationship between vulnerability to climate 
change and support for climate change mitigation policies. Zahran, et al. (2006) investigated the 
impact of physical vulnerability (exposure) to climate change impacts and willingness to assume 
costlier mitigation policies. The authors reached mixed conclusions.  I argue that the mixed re-
sults attained by Zahran, et al. (2006) are caused by the limited scope of vulnerability they ad-
opted. 
 A growing body of vulnerability literature asserts that vulnerability of any system is a function 
of three dierent factors: exposure, sensitivity and adaptive capacity. ( Luers et al., 2003, Turner et 
al., 2003a,b; Adger, 2006). Exposure entails the probability and magnitude of certain natural 
impact or risk to take place. While, Sensitivity reects the level of which a system is changed or 
impacted by certain risk, whereas, adaptive capacity illustrates the capacity of a system to miti-
gate, survive and adapt to environmental hazards (Adger, 2006). This research will study the im-
pacts of the three components of vulnerability as independent factors and in composite on indi-




 I am conducting this project in two phases: data collection and data analysis. Within the rst phase I will collect 
data on water stress around Nevada from existing database. The two databases are water availability and use, and 
population databases. They will be collected from Water-Global Assessment and Prognosis (Water GAP 3), and from 
Oak Ridge National Laboratory, Tennessee. Data on Nevada farmers and ranchers’ socioeconomic characteristics and 
readiness to accept potentially costly climate change mitigation measures are being collected through a survey. 
Data about Native American communities will be collected in various ways including surveys, focus groups, census 
data and extended interviews with tribal leaders and tribal governmental ocers. In the data analysis phase, I will 
use both GIS spatial analysis tools and Multiple Regression Analysis to test the research hypotheses.
 So far, I have gathered a list of 1893 farmers and ranchers from a partner academic program. Mail-out, mail-back 
surveys were sent to all the 1893 ranchers/farmers on December 29th, 2009. Using Dillman’s approach, each Package 
included a survey, a personalized cover letter, a holiday card and a return envelop (Schutt, 2006). To date, 305 sur-
veys were returned representing a response rate of 16%. 
  Three Native American communities have been selected based on criteria that include: a) having eective tribal 
sovereignty, b) having control over tribal lands, and c) size of community, size of land controlled and nally willing to 
cooperate in the research activities. The three reservations were visited on September 11 and 12, 2009. The project 
objectives and strategies were presented to two tribal councils on December 12, 13, 2009. The surveys are on their 
way to the members of those two tribes.  Trying to gain more Native American partners the research was communi-
cated to 8 Nevada tribal environmental managers on January 13, 2010.
Testing Hypothesis One: I will calculate both Falkenmark index (Population/available water) and criticality ratio 
(Water use/Water Availability) using the databases described above. From those two indices I will determine the 
water resources vulnerability index (WRV) developed by Kulshreshha (1997) (Perveen & James, forthcoming; Falekn-
mark & Widstrand 1992). The WRV index ranges from 1 (No WRV) to 4 (extreme WRV). Using the GIS and SAS soft-
ware this index will be used to test the inuence of exposure to climate change (droughts) on respondents adoption 
of both climate change mitigation individual actions and public policies.
 Testing Hypothesis Two: Using the socioeconomic data collected through the survey, I will calculate dierent vul-
nerability indicators such as the Poverty Index, Social Status Index, Income internal diversity ratio, income external 
diversity ratio. Using Multiple regression, I will test the inuence of these indices on ranchers/farmers’ acceptance of 
potentially costly individual climate change mitigation measures and public climate change mitigation policies. 
 Testing Hypothesis Three:  I will utilize Hahn, et al. (2009) equations for calculating the Livelihood Vulnerability 
Index (LVI) from its three major components: exposure (Ex), sensitivity (Se) and adaptive capacity (Ad). LVI index 
ranges from -1 (least vulnerable) to 1 (most vulnerable). The equation is LVI = (Ex-Ad)* Se. Using multiple regressions, 
I will test the signicance of vulnerability’s inuence on respondents’ willingness to assume the cost of climate 
change mitigation.
 Testing Hypothesis Four: the location of the three Native American tribes will be assigned the WRV index value of 
their respected areas. These indices will be used as the exposure component of vulnerability to climate change. Data 
on health, food and water availability will be used for calculating the sensitivity to climate change component as in 
Hahn et al. (2009). Then for adaptive capacity, indices describing the socioeconomic characteristics, livelihood strate-
gies and social capital of the targeted communities will be calculated. Using Hahn, et al. (2009) equation a compos-
ite vulnerability index will be estimated for the three tribes. Finally, using multiple regression and ANOVA analyses, I 
will test whether varied community vulnerability aects Native Americans support to climate change mitigation 
policies
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